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 摘 要  
 






度、表面活性剂、C 源与 N 源对黑曲霉活菌菌丝球脱色性能的影响。探讨了死






个/mL、染料培养基 pH 值为 6、NaCl 浓度低于 5%，培养温度在 30～40℃之间、
表面活性剂含量为 1/5000、适量补充碳氮源。 
（2）染料初浓度为 50mg/L 时，各单因素实验中黑曲霉死菌粉剂的优化脱
色效果分别在粉剂投加量为 6g/L、溶液 pH 值为 3，吸附平衡反应时间 240min
时达到；温度和染料初始浓度的升高有利于提高粉剂的吸附能力；黑曲霉死菌粉
剂对蓝 FBL 的吸附满足准二级动力学方程，吸附平衡可由由 Langmuir 和
Freundlich 方程描述。通过对吸附过程吉布斯自由能变化量 G△ 0（25℃时为
-2409.67 J/mol, 35℃时为-4095.16 J/mol, 45℃时为-8843.49 J/mol ），焓变化量
H△ 0（(92991.92 J/mol)）和熵变化量 0SΔ (318.38J/mol•K)的测定，推断该反应为
自发进行的化学吸附，为吸热反应。 



















 Since the dye-bearing wastewater is characterized by variable water quality and 
quantity, poor biodegradability and high toxicity, bio-augmentation has been 
considered as an alternative approach to improve the effectiveness of biological 
process in the dye-bearing wastewater treatment.  
Aspergillus niger was used to treat several commonly used dyestuffs in this 
research. The decolourization behavior of C.I.Direct Blue 199 by A. niger mycelium 
pellet were investigated at various initial concentrations of dye, dose rates of the spore, 
pH values, NaCl concentrations, temperatures, surfactant concentrations, carbon and 
nitrogen source concentrations. In addition, the decolourization efficiency of 
C.I.Direct Blue 199 by the powder of the nonviable A. niger was investigated at 
different dose rates of the powder, pH values, reaction time, temperatures, initial 
concentrations of dye, methods of pretreatment. Furthermore, the kinetics, 
equilibrium and thermodynamics were studied. The results are summarized as 
follows: 
 (1) A. niger could effectively decolourize several species of dye. The optimum 
decolourization condition for C.I.Direct Blue 199 was described as follows: initial 
concentration of dye was below 100 mg/L, dose rate of the spore was 2.5×104/mL, pH 
value was 6, NaCl concentration was below 5%，temperature was in the range of 
30℃～40℃, surfactant concentration was 1/5000, external carbon and nitrogen 
sources were needed.  
(2) When the initial dye concentration was 50mg/L, the best decolourization 
efficiency of the C.I.Direct Blue 199 by the nonviable A. niger powder was obtained 
at following conditions: dose rate of the powder was 6g/L、pH value was 3, reaction 
time was 240min.Biosorption capacity values of the biomass powder increased with 
increasing initial dye concentration and temperature. The adsorption kinetics could be 
agreeably described by pseudo-second-order model .It was seen that equilibrium data 















energy change (-2409.67 J/mol for 25℃, -4095.16 J/mol for 35℃, -8843.49 J/mol for 
45℃), enthalpy change(92991.92 J/mol) and entropy change(318.38J/mol•K) of 
biosorption were also determined，which indicating that biosorption of C.I.Direct Blue 
199 on the nonviable A. niger powder was a spontaneous, endothermic and chemistry 
process. 
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